Hyaluronic acid-coated solid lipid nanoparticles for targeted delivery of vorinostat to CD44 overexpressing cancer cells.
Hyaluronic acid (HA)-decorated solid lipid nanoparticles (SLNs) were developed for tumor-targeted delivery of vorinostat (VRS), a histone deacetylase inhibitor. HA, a naturally occurring polysaccharide, which specifically binds to the CD44 receptor, was coated on a cationic lipid core through electrostatic interaction. After the optimization process, HA-coated VRS-loaded SLNs (HA-VRS-SLNs) were spherical, core-shell nanoparticles, with small size (∼100 nm), negative charge (∼-9 mV), and narrow size distribution. In vitro release profile of HA-VRS-SLNs showed a typical bi-phasic pattern. In addition, the intracellular uptake of HA-VRS-SLNs was significantly enhanced in CD44 overexpressing cells, A549 and SCC-7 cells, but reduced when HA-VRS-SLNs were incubated with SCC-7 cells pretreated with HA or MCF-7 cells with low over-expressed CD44. Of particular importance, HA-VRS-SLNs were more cytotoxic than the free drug and VRS-SLNs in A549 and SCC-7 cells. In addition, HA shell provided longer blood circulation and reduced VRS clearance rate in rats, resulting in enhanced higher plasma concentration and bioavailability. These results clearly indicated the potential of the HA-functionalized lipid nanoparticle as a nano-sized drug formulation for chemotherapy.